AD-A076  670  KIMBALL  (L  ROBFRT)  AMO  ASSOCIATES  CBCMSBURt  ^A  F/6  iS/lS 

NATIONAL  DAM  INSPECTION  PROGRAM.  NORTH  FORK  0AM  CMOS  ID  NUMBER  — ETC(U) 
KF  7B  K  CHUANB  DACMS1-7B-C-0009 

NL 


UNCLAitlFlCO 


MICROCOPY  RESOLUTION  TEST  CHART 

NATIONAL  BUREAU  OF  STANDARDS- I96i  A 


OOCJli-E-»  1  111  »A078870 


SUSOUEHANNA  RIVER  BASIN 
WHITE  BRANCH  of  NORTH  PORK.  POTTER  COUNTY 


PENNSYLVANIA 


NORTH  FORK  DAM 


NDS  ID  NO.  PA-28 
OER  ID  NO.  53-57 
SOS  ID  NO.  PA-406 


POTTER  COUNTY 


a 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 


Distribution  Unlimited 


Approved  for  Public  Release 
Contract  No.  DACW31-79-C-0009 


Preoared  Bv 

L.  ROBERT  KIMBALL  &  ASSOCIATES 

CONSULTING  ENGINEERS  &  ARCHITECTS 
EBENSBURG.  PENNSYLVANIA  ■ 

S ‘'I  15931 


DEPARTMENT  OF  THE  ARMY 
BALTIMORE  DISTRICT  CORPS  OF  ENGINEERS 
BALTIMORE.  MARYLAND 
21203 


N 


DISCLAIMER  NOTICI 


THIS  DOCUMENT  IS  BEST  QU/l 
PRACTICABLE.  THE  COPY  FURN 
TO  DDC  CONTAINED  A  SIGNIFI 
NUMBER  OF  PAGES  WHICH  DC 
REPRODUCE  LEGIBLY. 


X  SUSQUEHANNA  RIVER  SASIN^ 

WHITE  BRANCH  of  NORTH  FORI^  POTTER  COUNTY^ 


\_^NNSYLyANB,_..- 

^i'LwnU  :^r.ip  .  t-iu.T  j 

NORTH  FORK  DAM  ^  } 

(nDS  id  Na'>‘A-28  / y/ 

DER  ID  NO'^'^57  // 

SCS  I D  A-40B) ^  \ 

POTTER  COUNTY  1 


I _ ^HASEIJNSPECT10N,REP0RT 

NATIONAL  DAM  INSPECTION  PROGRAM 


f\  >A  -I  'Y  j  k  W  ^  /  I  C  h  ^ 


Prepared  By 

L  ROBERT  KIMBALL  &  ASSOCIATES 
CONSULTING  ENGINEERS  &  ARCHITECTS 
EBENSBURG.  PENNSYLVANIA 
^  15931 


DEPARTMENT  OF  THE  ARMY 
BALTIMORE  DISTRICT  CORPS  OF  ENGINEERS 
BALTIMORE.  MARYLAND 
21203 


L 


SEPTIWaBi  ^79 


705/ 


PREFACE 


This  report  Is  prepared  under  guidance  contained  In  the 
Recomnended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I  Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 

D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  Is  to 
Identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  con¬ 
dition  of  the  dam  Is  based  upon  available  data  and  visual 
Inspections.  Detailed  Investigation,  and  analyses  Involving 
topographic  mapping,  subsurface  Investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  Investigation;  however,  the  Investigation  Is  Intended 
to  Identify  any  need  for  such  studies. 

In  reviewing  this  report.  It  should  be  realized  that  the 
reported  condition  of  the  dam  Is  based  on  obser'^atlons  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team.  In  cases  where  the  reservoir 
was  lowered  or  drained  prior  to  Inspection,  such  action, 
while  Improving  the  stability  and  safety  of  the  dam,  removes 
the  normal  load  on  the  structure  and  may  obscure  certain  con¬ 
ditions  which  might  otherwise  be  detectable  If  Inspected 
under  the  normal  operating  environment  of  the  structure. 

It  is  Important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  Internal  and  external 
conditions,  and  Is  evolutionary  In  nature.  It  would  be 
Incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  In  the  future.  Only  through  frequent  Inspections  can 
unsafe  conditions  be  detected  and  only  through  continued 
care  and  maintenance  can  these  conditions  be  prevented  or 
corrected. 

Phase  I  Inspections  are  not  Intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  spillway  design  flood  Is  based 
on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff) ,  or  fractions 
thereof.  The  spillway  design  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aid  In  deter¬ 
mining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam.  Its  general  con¬ 
dition  and  the  downstream  damage  potential; - 
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PHASE  I  REPORT 

NATIONAL  DAM  INSPECTION  REPORT 


NAME  OF  DAM:  North  Fork  Dam 
STATE  LOCATED:  Pennsylvania 
COUNTY  LOCATED:  Potter 
STREAM:  White  Branch  of  North  Fork 
DATE  OF  INSPECTION:  June  27,  1979 


ASSESSMENT 

The  assessment  of  North  Fork  Dam  is  based  upon  visual  observa¬ 
tions  made  at  the  time  of  Inspection,  review  of  available  data 
and  records,  hydrologic  and  hydraulic  computations  and  past 
operational  performance. 

North  Fork  Dam  is  a  high  hazard-intermediate  size  dam.  The 
Spillway  Design  Flood  (SDF)  is  the  PMF  (Probable  Maximum  Flood) . 

The  inspection  and  review  of  data  of  North  Fork  Dam  did  not 
reveal  any  problems  which  require  emergency  action.  The  dam 
appears  to  be  stable,  well  maintained,  safely  operated  and  in 
good  condition.  However,  the  spillway  and  reservoir  are  capable 
of  controlling  60%  of  the  PMF  without  overtopping  the  earth 
embankment.  Based  upon  criteria  established  by  the  Corps  of 
Engineers,  the  spillway  is  termed  Inadequate,  but  not  seriously 
inadequate.  In  addition,  the  earth  berm  in  the  emergency  spillway 
exit  channel  is  low  and  overtopping  of  the  berm. during  flood  con¬ 
ditions  will  cause  erosion  of  the  embankment /abutment  contact.  This 
spillway  berm  will  be  overtopped  at  approximately  25%  of  the  PMF. 

The  following  recommendations  and  remedial  measures  should  be 
instituted  immediately. 

1.  Raise  the  earth  berm  on  the  right  spillway  discharge 
channel  to  top  of  dam  elevation. 

2.  The  wet  area  at  the  bottom  of  the  right  rock  gutter 
should  be  regraded  to  provide  positive  drainage. 

3.  The  wet  area  on  the  left  cut  slope  of  the  emergency 
spillway  has  shown  a  minimal  amount  of  movement  in  the  past. 

This  area  should  be  watched  closely  and  drainage  provided. 

4.  A  warning  system  should  be  instituted  to  warn  down¬ 
stream  residents  of  large  spillway  discharges  or  failure  of  the  dam. 

5.  A  safety  inspection  should  be  conducted  by  a  registered 
professional  engineer  knowledgeable  in  dam  design  in  accordance 
with  Commonwealth  of  Pennsylvania  regulations. 


L.  ROBEKT  KIMBALL  6.  ASSOCIATES 
CONSULTIMC:  EM.INEERS  6  ARCHITECTS 


Kuang-hv/el  Chuang,  P.E 


R.  Jeffrey  KirafTaTl 


TvPPROVED  BY 


/\MES  W.  PECK 

Colonel,  Corps  of  Engineers 
listrlct  Engineer 
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PHASE  r 

NAnONAL  DAM  INSPECTION  PROGRAM 
NORTH  FORK  DAM 
NDI  I.D.  NO.  PA  28 
DER  I.D.  NO.  53-57 
SCS  I.D.  NO.  PA  406 

SECTION  1 

PROJECT  INFORMATION 


1.1  General. 

a.  Authority.  The  National  Dam  Inspection  Act,  Public 
Law  92-367,  authorized  Che  Secretary  of  the  Army,  through  the 
Corps  of  Engineers,  to  initiate  a  program  of..lnspecclon  of 
dams  throughout  the  United  States. 

b.  Purpose.  The  purpose  of  the  inspection  is  to  determine 
if  the  dam  constitutes  a  hazard  to  human  life  or  property. 

1.2  Description  of  Project. 

a.  Dam  and  Appurtenances.  North  Fork  Dam  is  a  homogeneous 
earthfill  dam  622  feet  long  and  58  feet  high.  A  10  foot  wide 
cutoff  trench  is  located  beneath  the  crest  of  Che  dam  and  acts 
as  a  partial  cutoff.  The  cutoff  trench  is  3  feet  deep  for  a 
length  of  approximately  350  feet.  Both  Che  slopes  of  the 
embankment  are  3H:1V  with  a  berm.  The  crest  width  is  18 
feet.  No  riprap  is  present  on  the  upstream  slope.  A  horizontal 
filter  drain  is  installed  in  the  downstream  portion  of  the 
embankment  approximately  74  feet  downstream  of  Che  embankment 
centerline  and  parallel  to  the  dam  centerline.  Miere  the 
principal  spillway  intersects  the  filter,  Che  filter  blanket 
is  installed  perpendicular  to  the  dam  axis  and  is  placed  on 
each  side  of  Che  principal  spillway.  An  13  inch  thickness  of 
rock  riprap  is  placed  at  the  downstream  toe  of  Che  dam.  Discharge 
from  this  drainage  system  discharges_into  a  25  foot  by  15  foot 
scour  hole  below  the  principal  spillway  discharge  pipe. 

The  principal  spillway  is  a  two-stage  drop  inlet  spillway  with 
a  30"  diameter  reinforced  concrete  pipe.  The  riser  unit  is 
2.5  feet  by  7.5  feet  and  la  33  feet  high.  The  first  stage  of 
spillway  Is  a  15"  diameter  orifice  Installed  in  the  upstream  wall 
of  rhs  riser.  This  orifice  opening  controls  normal  flow  and 
a  constant  pool  elevation.  At  the  top  of  the  riser 
unit  Is  the  principal  spillway  opening  equipped  with  an  antl- 
vortex  device.  The  reservoir  drain  line  consists  of  a  14"  cast 
Iron  pipe  extending  from  the  upstream  face  of  the  riser  unit 
to  the  upstream  toe  of  the  embankment.  Flow  In  this  drain  is 
controlled  by  a  14"  gate  valve  that  la  hand  operated  from  the 
top  of  the  riser  unit.  The  principal  spillway  pipe  has  anti-seep 
collars  constncted  at  25  foot  intervals. 
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Tiu:  cMorgency  spillway  is  located  on  Che  left  abutment  and  Is 
foimed  by  a  trapezoidal  shaped  open  cut  in  gl.iciai  s md 
clay  lud  gravel.  The  bottom  width  oi  the  spillway  channel  is 
100  feet.  "lie  spillway  exit  channel  is  482  feet  long  and  dis¬ 
charges  on  the  le''t  h.illside  b<-low  the  toe  of  th.e  dar.. 

b.  I.oCcitioj^.  The  dam  is  located  on  White  Rranch  of  N'orth 
Fork,  approximately  1.5  miles  northwest  of  the  village  of  N'orth 
Fork,  Potter  County,  Pennsylvania.  North  Fork  Dam  can  be  located 
on  the  Harrison  Valley,  U.S.G.S.  7.5  minute  quadrangle. 

-hize  Classification.  North  Fork.  Dam  is  .an  Intermediate- 
size  structure  (58  feet  high,  749  acre-feet). 

d.  Hazard  Classification.  North  Fork  Dam  is  a  high  hazard 
dam.  Downiscre.am  conditions  indicate  that  loss  of  more  than  a  few 
lL^•es  is  firobable  should  the  SLrui;turt-  foil  (see  Section  3.1e). 

•  herth  Fork  Dam  rs  own<.d  by  the  Potter  County 
Commissioners.  C(  rrespondence  -.hould  be  a-idressed  to: 

Potter  County  Commissioner.'; 

Coundersport ,  PA  16915 

814-274-8290 

f.  Purpose  of  Dam.  North  Fork  Dan  is  used  for  flood  control. 

g.  Design  .ind  Construction  History.  The  dam  was  designed  by 
the  Soil  Conservation  Service,  U.S.  Department  of  Agriculture. 

Tile  d.im  was  completed  in  1960. 

h.  Norraal  Operating  Procedures.  Normal  water  level  is 
maintained  at  tiic  entrance  invert  of  the  principal  spillway 
orifice  (elevation  1888.0).  During  periods  of  flooding,  w.ater 
lex’ei  is  controlled  in  tiie  reservoir  by  tiie  principal  spillway  and 
tlie  emergency  spillway.  No  operations  are  conducted  during 
flooding.  The  drain  line  valve  is  opened  and  lubricated  twice 
each  year. 

1.3  Pertinent  Data. 


a.  Drainage  Area.  3.4  square  miles 

b.  Discharge  at  Dam  Site  (cl's). 


Maximum  known  flood  at  dam  site 
14"  drain  line 

Principal  spillway  orifice  at  ! 

L' lev  It  ion  1909.0 

I’rincipal  splllwav  ,it  pool  ei(v.iLi(’n 
15:5.0 

llmergency  Spillway  at  top  ol  dam 


Unknown 

l.'nknown 

Appro.ximately 


1^5 

5401 
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c.  Elevation  (U.S.G.S.  Datum)  (feet).  -  elevations  worked 
from  principal  spillway  (elevation  13£8.1)  orifice  sho'./n  on  as 
built  drawings. 

Top  of  dam  -  low  point  1929.2 

Top  of  dam  -  design  height  1927.5 

Maximum  pool  -  design  surcharge  1927.0 

Full  flood  control  pool  1922.9 

Emergency  spillway  crest  1922.9 

Normal  pool  1888.0 

Upstream  portal  -  14"  drain  line  1874.8 

Downstream  invert  principal  spillway  1871.0 

Streambed  at  centerline  of  dam  1871.0 

Maximum  tailwater  Unknown 

Toe  of  dam  1866.0 


d.  Reservoir  (feet). 

Length  of  maximum  pool 
Length  of  flood  control  pool 
Length  of  normal  pool 

e.  Storage  (acre-feet). 

Normal  pool 
Flood  control  pool 
Top  of  dam 

f .  Reservoir  Surface  (acres) . 

Top  of  dam 
Maximum  pool 
Flood  control  pool 
Emergency  spillway  crest 
Normal  pool 

g.  Dam. 


Type 

Length 

Height 

Top  width 

Side  slopes  -  both 

Zoning 

Impervious  core 
Cutoff 

Grout  curtain 


4000 

350C 

700 


41 

626 

749 


150 

150 

101 

101 
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Earthflll 
622  feet 
58  feet 
18  feet 

3H:1V  with  berms 
None 
None 
Partial 
None 


h.  Reservoir  Drain. 


Type 

Length 

Closure 


14"  cast  iron  pipe  connected 
to  30"  concrete  principal 
spillway  pipe 
372  feet 

Valve  with  stem  on  principal 
spillway  riser  unit 
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Access 

Regulating  facilities 


Upstream  toe  of  dam 
Valve  connected  to  valve  stem 
on  principal  spillway  riser  unit 


Emergency  spillway 


Type 

Length 

Crest  elevation 
Gates 

Upstream  channel 
Downstream  channel 


Elevation 

Location 

Gates 

Conduit 

Orifice 


Trapezoidal  shaped  uncontrolled  cut 
100  feet 
1922.9 
None 

Open  cut,  235  feet  long 
Open  cut,  482  feet  long 


Uncontrolled  concrete  tower 
with  concrete  weir 
1909.0 

Upstream  slope 
None 

320'  long  -  36"0  concrete  pipe 
14'  cast  iron  pipe  in 
concrete  principal 
spillway  tower  at 
elevation  1888.0 


SrCTION  2 
KNUlNtJEKINC  DATA 


2.1  .^es  Ign.  Keview  of  Information  in  the  file.s  of  the  Coramonwea  J  Ch 
of  I'onnsy Ivania,  Deii.irtment  of  Environmental  Kesonrren  and  tlie  5’.ol  1 
Conberva t ..on  Service  revealed  that  as-built  construction  drawings, 
design  reports,  and  several  photographs  were  available  for  review. 
All  this  data  was  reviewed  for  this  study. 

2.2  Construction.  No  data  on  construction  exists. 

2.'i  Operation.  No  operating  records  are  maintained. 

2.4  Evaluation. 

a.  Availibility .  Engineering  data  were  provided  by  PennDER 
Bureau  of  Dams  and  V.’aterways  Management  -ind  the  Soil  Conservation 
SiTvite.  Ml.  "aakin,  a  Potti-r  County  comm  i  ss  ioncT  ,  accomp.m  i  od 
tile  inspec  L  ion  team  to  answer  questions  on  operation  o'"  t  lie  dan. 


b.  AiJeq nacy .  The  type?  .jud  amount  of  design  data  and  other 
eiij.ini-er  information  is  sufficient  to  complete  a  I'ha^--'  I  Report. 
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SECTION  3 
VISUAL  INSPECTION 


3 .  i  Fiudir.i<3. 

a.  General.  The  onsite  inspection  of  North  Fork  Drim  was 
conducted  by  personnel  of  L.  Robert  Kimball  and  Associattis 
accodpaaied  by  Mr.  Rankin,  a  Potter  County  commissioner,  on 
June  27,  1979.  The  inspection  consisted  of: 

1.  Visual  inspection  of  the  retaining  structure, 
abutments,  and  toe. 

2.  Examination  of  the  spillway  facilities,  exposed 
portions  of  any  outlet  works  and  other 
appurtenant  works. 

3.  Observations  affecting  the  runoff  potential  of 
the  drainage  basin. 

4.  Evaluation  of  the  downstream  area  hazard  potential. 

b.  Dam.  Ihe  dam  appears  to  be  in  good  condition.  The  dam 
appears  to  conform  closely  to  the  as-built  construction  drawings 
with  the  e:tception  of  the  emergency  spillway  and  the  low  point  on 
the  top  of  the  dam  each  being  0.7  feet  higher  than  shown  on  the 
as-built  drawings.  The  upstream  and  downstream  slopes  were 
measured  at  3h: IV  and  are  grass  covered.  The  slopes  were  recently 
mowed.  No  signs  of  erosion,  seepage  or  slumping  were  noted.  On 
the  downstream  slope  at  the  junction  of  the  embankment  and  the 
abutment  are  rock  gutters.  At  the  bottom  of  the  right  rock  gutter 
is  a  wet  area  where  the  gutter  ends.  Positive  drainage  is  not 
provided  from  the  bottom  of  the  gutter  to  t'-e  aischnrge  channel. 

c.  Appurtenant  "tructures.  The  reservoir  level  at  the  time 
of  Inspection  was  at  elevation  1388.5.  The  reser'>;olr  is  used 
strictly  as  flood  control  and  the  reser-vroLr  surface  Is  very  small. 
The  concrete  in  the  riser  unit  and  discharge  end  of  the  principal 
spillway  pipe  appear  to  be  in  good  condition.  The  principal 
spillway  pipe  and  drainline  were,  unobserved  during  the  Inspection. 
At  the  discharge  end  of  the  principal  spillway  a  scour  hole  was 
constructed  to  act  as  an  energy  dlssipator  before  entering  the 
discharge  channel.  The  emergency  spillway  is  located  on  the 

left  abutment  and  appeared  to  be  in  good  condition.  The  crest  of 
the  emergency  spillway  was  surveyed  to  be  0.7  feet  higher  than 
shown  on  the  as-built  drawings.  The  entire  spillway  approach  and 
discharge  channel  are  grassed  and  had  recently  been  mowed.  On  the 
left  cut  slope  of  the  emergency  spillway  discharge  channel,  a 
spring  was  present  creating  some  movement  of  the  cut  slope.  On 
the  right  side  of  the  spillway  exit  channel,  an  earth  berm  was 
constructed  to  contain  flows  in  the  emergency  spillway.  However, 
Che  cop  of  this  berm  is  approximately  5  feet  lower  than  Che  top  of 
dam.  During  high  flows  through  the  emergency  spillway,  water 
would  flow  over  this  earth  berm  and  along  the  embankment-abutment 
contact  and  cause  severe  erosion  to  the  embankment. 
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d.  Reservoir  Area.  The  watershed  is  covered  mostly  with 
farmland  and  woodland.  The  reservoir  slopes  are  moderate  and 
are  not  susceptible  to  massive  landslides  i^lch  would  affect  the 
storage  volume  of  the  reservoir  or  overtopping  of  the  dam  by 
displacing  water. 

e.  Downstream  Channel.  The  downstream  channel  of  North 
Fork  Dam  is  moderately  wide.  The  first  residences  to  be  affected 
by  flood  flows  or  failure  of  the  dam  would  be  the  village  of 
North  Fork.  North  Fork  Is  located  approximately  1.5  miles 
downstream  of  the  dam.  Approximately  5  miles  downstream  of  North 
Fork  is  the  town  of  Westfield.  Both  of  these  communities  would 
be  severely  affected  if  failure  of  the  dam  should  occur  under 
flood  conditions. 

3.2  Evaluation.  In  general,  the  embankment  and  appurtenant 
structures  appear  to  be  In  good  condition  and  well  maintained. 

The  wet  area  at  the  bottom  of  the  rock  gutter  should  be  corrected 
by  providing  positive  drainage  from  the  gutter  to  the  scour  basin. 
In  addition,  the  earth  berm  on  the  right  portion  of  the  spillway 
discharge  channel  should  be  raised  to  the  top  of  dam  elevation. 
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SECTION  4 

OPERATIONAL  PROCEDURES 


4.1  Procedures.  The  reservoir  is  maintained  at  the  principal 
spillway  orifice  invert  (elevation  1888.0).  During  flood  con¬ 
ditions,  water  is  discharged  through  the  principal  spillway  and 
the  emergency  spillway.  The  reservoir  drain  valve  is  operated 
and  lubricated  twice  each  year. 

^•2  Maintenance  of  the  Dam.  Maintenance  of  the  dam  is  conducted 
by  personnel  of  Potter  County.  Maintenance  of  the  dam  consists 
mostly  of  mowing  the  grass.  Once  each  year,  an  operation  and 
maintenance  inspection  is  conducted  with  the  Soil  Conservation  Service. 

^•3  Maintenance  of  Operating  Facilities.  The  valves  are  operated 
and  lubricated  twice  each  year. 

^•4  Warning  System  in  Effect.  There  is  no  warning  system  in  effect 
to  warn  downstream  residents  of  large  spillway  discharges  or  failure 
of  the  dam. 

4.5  Evaluation.  Maintenance  of  the  dam  and  operating  facilities 
is  considered  good.  There  is  no  warning  system  in  effect  to  warn 
downstream  residents. 


SECTION  5 

HTORADLICS  AND  HYDROLOGY 


5.1  Evaluation  of  Featiires. 

a.  Design  Data.  Hydraulic  and  hydrologic  design  data  are 
contained  la  a  report  prepared  by  the  Soil  Conservation  Service. 
This  data  consists  of: 

1.  Stage^storage  computations 

2.  Stage-storage  cnirve 

3.  Stage-area  curve 

4.  Stage-discharge  computations 

5.  Hydrograph  computations 

6.  Critical  slope  and  velocity  for  emergency  spillway 

7 .  Drawdown  calculations 

The  hydrograph  computations  used  for  North  Fork.  Dam  were  based 
on  1.25  times  the  6  hour  point  rainfall,  moisture  condition  III 
2uid  8.42  inches  of  runoff.  The  rainfall  used  by  the  SCS  does 
not  relate  to  the  Probable  Maximum  Flood  (FMF) . 

b.  Experience  Data.  The  tna■T^^ml11l  known  flood  to  date  is 
unknown.  The  reservoir  has  controlled  all  floods  to  date. 

c.  Visual  Observation.  Principal  spillway  and  emergency 
spillway  facilities  appeared  to  be  in  good  condition.  However, 
the  earth  berm  on  the  right  portion  of  the  emergency  spillway 
discharge  channel  is  approximately  5  feet  lower  than  the  top  of 
dam.  During  flooding  conditions,  flow  over  this  berm  will  cause 
erosion  of  the  embankment  abutment  contact. 

d.  Overtopping  Potential.  The  Spillway  Design  Flood  (SDF) 
for  a  high  hazard-intermediate  size  dam  is  the  PMF.  The  rainfall 
used  by  the  SCS  does  not  meet  the  criteria  used  for  the  PMF. 

Thus,  the  spillway  design  is  not  acceptable  for  the  Corps  of 
Engineers  guidelines.  The  overtopping  potential  was  investigated 
through  the  development  of  the  Probable  Maximum  Flood  (FMF)  for 
the  watershed  and  subsequent  routing  of  the  FMF  and  fractions  of 
the  FMF  through  the  reservoir  and  spillway. 

Tha  Corps  of  Engineers,  Baltimore  District,  has  directed  that 
the  HEC— 1  Dam  Safety  Version  systamlzed  computer  program  be 
utilized.  The  program  was  prepared  by  the  Hydrologic  Engineering 
Center  (HEC),  U.S.  Amy  Corps  of  Engineers,  Davis,  California, 
July,  1978.  The  major  meth^ologies  or  key  input  data  for  this 
program  are  discussed  briefly  In  Appendix  D. 

5.2  Bv^uatlon_^ss2n£t^ns.  To  enable  us  to  complete  the 
hydraulic  and  hydrologic  analysis  for  this  structure.  It  was 
necessary  to  make  the  foUowl^  assumptions. 

1.  Water  level  in  the  reservoir  prior  to  flood  was  at  the 
spillway  orifice  elevation.  a 


2.  No  flow  through  the  drain  line  was  considered. 

3.  The  low  point  on  the  top  of  the  dara  (1929.2)  was 
considered  to  be  the  top  of  dam. 

5.3  Summary  of  Overtopping  .Analysis.  Complete  .juramary  sheets 
for  Che  computer  output  are  presented  in  Appendix  D. 

Peak  inflow  (PMF)  b9h6  ct> 

Emergencv  .Spillway  Capdcltv  5401  cfs 

a.  Spillway  Adeouac"  Sating.  The  Spillway  Desi;>n  Flood 
for  a  high  hazard-intermediate  size  dam  is  the  PMF.  The  SDF 
is  based  on  the  hazard  and  size  classification  of  the  Jam. 

Based  on  the  following  definition  provided  by  the  Corps  of 
Engineers,  this  spillway  is  rated  as  inadequate  but  not 
seriously  inadequate  as  a  result  of  our  hydrologic  analysis. 

Inadequate  -  intermediate  size  dams  which  do  not 
pass  the  PMF,  but  which  do  pass  50%  of  the  PMF. 

The  spillway  and  reservoir  are  capable  of  controlling  approximate! 
60%  cf  the  PMF  without  overtopping  the  embankment.  However, 
because  of  the  low  earth  berm  on  the  spillway  exit  channel, 
flow  over  the  berm  will  cause  erosion  of  the  embankment /abutment 
contact.  The  earth  berm  will  overtop  with  approximately  25% 
of  the  PMF. 
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SECTION  6 

STRUCTURAL  STABILITY 


6.1  Evaluation  of  Structural  Stability. 

a.  Visual  Observations.  No  signs  of  slumping,  erosion  or 
instability  were  noted  during  the  inspection.  The  wet  area  at 
the  bottom  of  the  rock  gutter  should  be  repaired  by  providing 
drainage  so  as  to  not  saturate  the  toe  area  of  the  embankment. 

b.  Design  and  Construction  Data.  Stability  analyses  were 
performed  by  the  Soil  Conservation  Service  during  the  design 
phase  of  the  project.  Using  the  Swedish  Slip  Circle  method  of 
analysis  and  3H;1V  slopes  upstream  and  downstream,  it  was 
determined  that  safety  factors  of  1.41  for  the  downstream  and 

1.2  for  the  upstream  with  sudden  drawdown  conditions  between 

the  emergency  and  principal  spillway  elevations  could  be  expected. 
These  safety  factors  do  not  meet  current  design  criteria. 

c.  Operating  Records.  No  operating  records  are  maintained. 

d.  Post  Construction  Changes.  There  have  been  no  post 
construction  changes  to  the  dam. 

fi*  Seismic  Stability.  The  dam  is  located  in  seismic  zone 
1.  No  seismic  stability  analysis  has  been  performed.  Normally, 
it  can  be  considered  that  if  a  dam  in  this  zone  is  stable  under 
stetlc  loading  conditions ,  it  can  be  assumed  safe  for  any 
expected  earthquake  loading.  Because  of  the  low  risk  of  seismic 
occurance  and  the  visual  observations,  no  dynamic  analysis  is 
required. 


SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS /REMEDIAL  MEASURES 


7.1  Dam  Assessment. 


a.  Safety ■  T'’;e  dora  appears,  to  be  in  ^ocd  condition.  The 

.visual  observations,  review  of  available  iiiforraaf?on,  hydraulic 
and  iiydrologic  calculations  and  past  operational  performance 
indicate  that  North  Fork  Dam's  spillway  is  inadequate,  but  not 
seriously  inadequate.  The  spillway  is  capable  of  controlling 
60%  of  the  PMF  without  overtopping  the  embankment.  However, 
flow  over  the  earth  berm  on  the  spillway  e.xic  channel  will  cause 
serious  erosion  of  the  enbankment/abutment  contact.  The  earth 
berm  will  overtop  with  approximately  21/.'  of  the  PMF.  Stability 
analyses  have  been  performed  for  the  design  of  the  structure 

but  do  not  meet  current  design  criteria. 

b.  Adequacy  of  Information.  Sufficient  information  is 
available  to  complete  a  Phase  I  Report. 

c.  Urgency.  The  reccmmendatlons  suggested  below  should  be 
implemented  immediately. 

o.  Necessity  for  Further  Investigations.  In  order  to 
Intiate  the  recommendations/remedial  measures  outlined  below, 
further  investigations  will  be  required. 

7 . 2  Recommendatlons/Remedial  Measures. 

1.  Raise  the  earth  berm  on  the  right  spillway  discharge 
channel  to  thie  top  of  dam  elevation. 

2.  The  wet  area  at  the  bottom  of  the  right  rock  gutter 
should  be  regraded  to  provide  positive  drainage. 

3.  The  wet  area  on  the  left  cut  slope  of  the  emergency 
spillway  should  Pe  watched  closely  for  movement  and  drainage 
pro>'lded . 


4.  A  warning  system  should  be  Instituted  to  warn  (iownstream 
residents  of  large  spillway  discharges  or  failure  of  the  dam. 

j.  A  safety  inspection  should  be  conducted  by  a  registered 
professional  engineer  knowledgeable  in  dam  design  in  accordance 
with  Commonwealth  cf  Pennsylvania  regulations. 
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APPENDIX  A 

CHECKLIST,  VISUAL  INSPECTION,  PHASE  I 
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VISUAL  INSPECTION 
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DRAINS  Drain  under  downstream  portion  of  embankment. 

No  water  flowing  from  underdrain  pipes  during 
Inspection. 


CONCRETE/MASONRY  DAMS 
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CONCRETE/MASONRY  DAMS 
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APPENDIX  D 

HYDROLOGY  AND  HYDRAULICS 


Methodology.  The  dam  overtopping  and  breach  analyses  were 
accomplished  using  the  systemized  computer  program  HEC-1 
(Dam  Safety  Investigation),  September,  1978,  prepared  by  the 
Hydrologic  Engineering  Center,  U.S.  Army  Corps  of  Engineers, 
Davis,  California.  A  brief  description  of  the  methodology 
used  in  the  analysis  is  presented  below. 


1.  Precipitation.  The  Probable  Maximum  Precipitation 
(PMP)  is  derived  and  determined  from  regional  charts  prepared 
from  past  rainfall  records  including  "Hydrometeorological 
Reports  No.  40  prepared  by  the  National  Weather  Service. 

The  index  rainfall  is  reduced  from  10%  to  20%  depending  on 
watershed  size  by  utilization  of  what  is  termed  the  HOP  Brook 
adjustment  factor.  Distribution  of  the  total  rainfall  is 
made  by  the  computer  program  using  distribution  methods 
developed  by  the  Corps. 

2.  Inflow  Hydrograph.  The  hydrologic  analysis  used  in 
development  of  the  overtopping  potential  is  based  on  applying 
a  hypothetical  storm  to  a  unit  hydrograph  to  obtain  the  inflow 
hydrograph  for  reservoir  routing. 

The  unit  hydrograph  is  developed  using  the  Snyder  method. 

This  method  requires  calculation  of  several  key  parameters. 

The  following  list  gives  these  parameters  their  definition 
and  how  they  were  obtained  for  these  analysis. 


Parameter 


Definition 


Where  Obtained 


Ct 


L 


'ca 


Coefficient  representing  From  Corps  of 

variations  of  watershed  Engineers* 

slope  and  storage 


Length  of  main  stream 
channel  miles 

Length  on  main  scream 
to  centroid  of  watershed 


From  U.S.G.S. 

7.5  minute  topographic 

From  U.S.G.S. 

7.5  minute  topographic 


Peaking  coefficient 


From  Corps  of 
Engineers* 


A 


Watershed  size 


From  U.S.G.S. 

7.5  minute  topographic 


*Developed  by  the  Corps  of  Engineers  on  a  regional  basis  for 
Pennsylvania. 


0-1 


3.  Routing.  Reservoir  routing  Is  accomplished  by  using 
Modified  Plus  routing  techniques  vhere  the  flood  hydrograph  Is 
routed  through  reservoir  storage.  Hydraulic  capacities  of 
the  outlet  works,  spillways  and  the  crest  of  the  dam  are  used 
as  outlet  controls  In  the  routing. 

The  hydraulic  capacity  of  the  outlet  works  can  either  be 
calculated  and  Input  or  sufficient  dimensions  Input  and  the 
program  will  calculate  an  elevation  discharge  relationship. 

Storage  In  the  pool  area  Is  defined  by  an  area  -  elevation 
relationship  from  which  the  computer  calculates  storage. 

Surface  areas  are  either  planlmetered  from  available  mapping 
or  U.S.G.S.  7.5  minute  series  topographic  maps  or  taken  from 
reasonably  accurate  design  data. 

4.  Dam  Overtopping.  Using  given  percentages  of  the  PMF 
the  computer  program  will  calculate  the  percentage  of  the  PMF 
which  can  be  controlled  by  the  reservoir  and  spillway  without 
the  dam  overtopping. 

5.  Dam  Breach  and  Downstream  Routing.  The  computer 
program  Is  equipped  to  determine  the  Increase  In  downstream 
flooding  due  to  failure  of  the  dam  caused  by  overtopping. 

This  Is  accomplished  by  routing  both  the  pre  failure  peak 
flow  and  the  peak  flow  through  the  breach  (calculated  by  the 
computer  with  given  Input  assumptions)  at  a  given  point  In 
time  and  determining  the  water  depth  In  the  downstream  channel. 
Channel  cross-sections  taken  from  U.S.G.S.  7.5  minute  topographic 
maps  were  used  In  the  downstream  flood  wave  routing.  Pre  and 
post  failure  water  depths  are  calculated  at  locations  where 
cross-sections  are  Input. 
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CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 

DRAINAGE  AREA  CHARACTERISTICS;  3.  square  miles  (farmland  and  woodland') 
ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY) :  1888.0  (41  ac-ft) 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY) :  1922.9  (626  ac-ft) 

ELEVATION  MAXIMUM  DESIGN  POOL:  1927.0 _ 

ELEVATION  TOP  DAM:  _ 1929.2 _ 

SPILLtfAY  CREST: 


a.  Elevation 

1922.9 

b.  Tvpe 

Trapezoidal  shaped  uncontrolled  earth  cut 

c.  Width 

20"£t. 

d .  Length 

100  ft. 

e.  Location  Spillover. 

f.  Number  and  Type  of 

Left  abutment 

Gates  None 

OUTLET  WORKS: 


a. 

Tvna  Riser  unit  connected  to  30  inch  concrete  pipe 

b. 

Location 

Through  'lam 

c. 

Entrance  inverts  _ 

1909.0 

d. 

Exit  Invert.a 

1871.0 

e. 

Emergency  dralndown 

faciUtlea  1^"  cast  iron  drainline 

HYDROMETEOROLOGICAL  GAUGES: 

a. 

Tvpe 

None 

b. 

Location 

c. 

Record.s 

MAXIMUM 

MON-DAMACTNC  DT.qrWARGE  .•  Unknown 

ANALYSIS  OF  0AM  OVCWTOPPING  USING  RATIOS  Of  PMF 
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APPENDIX  F 
GENERAL  GEOLOGY 


General  Geology. 


North  Fork  Dam  lies  within  the  Allegheny  Mountain  Section 
of  the  Appalachia  Plateau  Physiographic  Province  as  described 
by  Fennemann  (1938).  The  area  is  structurally  typified  by 
broad  gentle  folding.  Glaciation  has  rounded  the  ridges  and 
filled  major  valleys  with  thick  deposits  of  sand  and  gravel. 

North  Fork  Dam  is  underlain  by  Upper  Devonian  aged  marine 
sediments.  These  sediments  are  gray  to  olive  brown  shales, 
graywackes,  and  sandstones.  They  extend  for  a  thickness  of 
2000  to  3000  feet.  These  marine  sediments  are  made  up  of  the 
Chemung  and  Portage  beds  which  Include  the  Burket,  Brallier, 
Herrell,  and  Trimmers  Rock.  The  Tully  Limestone  lies  at  the 
base  of  the  marine  beds. 
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GEOLOGIC  MAP  OF  NORTH  FORK  DAM  AREA 
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